Rec'd PCT/PTO 0 6 DEC 2004 



(i2)i#iqFijaAft»ics^i'r^ia$tLfcsisms 



(19) i&^^^m^^mm 

(43) SBS^BIB 
2003 ^12 ^ 18 B (18.12.2003) 




PCX 



liiiiiiiiiiiiiiiiiiiiiiyiiiii 



Al 



(10) mm'. 
WO 03/103721 



4 



(51) SIR«»»a^: A61K 48/00, 38/27, 9/06, 9/08. 9/107, 
9/20, 9/28, 9/48, 31/711, A61P 9/00, 9/10, 25/28, 43/00 



(21) mtsmmm^: 

(22) SieUSB: 

(25) aSStUSCDSS: 

(26) SBgri>&8<7>^l§: 



PCT/JP03/07004 
2003 *6 3 B (03.06.2003) 
B:*:|§ 



(30) fi5t<t7^— 

^fli2002-165437 2002 ^6 6 B (06.06.2002) JP 

(71) aiHAr*B*»<*Ta>jtSHicoL^T;: T^e^x 

X XAi^— ttcS^ftt (ANGES MG, INC.) [JP/JP]; =f 

560^82 :*:liEiS S*rfi gr^safflr 1 TBBaS^^ 
Osaka (JP). 

(72) 5^0^%; fc^i; 

(75) flBa«/mSA(*S(::oU-C(Di^;: SlT^-(MOR- 
ISHITA,Ryuichi) [JP/JP]; T 560-0082 ^B5JS r!T Sr 

^1 — tf;H OPgT>S/xX Xixi/—*|ciC^5art Os- 
aka (JP). aw ^|SS (SHIlVIAMURA,Munehisa) [JP/JP]; 
=r 560-0082 Hi !&f ^MSBl 1 T B 4 » 2 ^ 

X XA^;— ttaSsai^ Osaka (JP). 



(74) «S A: SJtK tO^ . ^(SHIMIZU^atsushi et al.); T 

300-0847 3E«ia ±M m fflw 1 - 1 - 1 Biao < i* tr 

Jl/ 6 B Ibaraki (JP). 

(81) Ji^ S fSF*?;: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP. KE, KG, KR, KZ, LC. LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, NO, 
NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, 
TJ, TM, TN, TR, TT, TZ. UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) nta;: ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), 3.— 9 S/T^M^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V/^^W^ 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI nK- (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD. TG). 

— aRSias«$« 



^ (54) Title: GENE THERAPEUTIC FOR CEREBROVASCULAR DISORDERS 
i-( (54) %^a>«^: BSiJfil^nSite'F^ftffi 

fT) (57) Abstract: It is intended to provide a novel method of treating cerebrovascular disorders which comprises overexpressing HGF 
O by transferring an HGF gene. According to this method with the use of the HGF gene, cerebrovascular disorders such as brain 
^ infarction can be actively treated via gene transfer. Thus, it becomes possible to maintain nerve functions and inhibit infarction in a 
ff^ patient for whom no efficacious therapy has been established so far. 

0(57)S»?I:*«BBIcJ:y. HOFite^aJSIArCc*: SHGFaJiSfaagSi: l> 5 . «TLL^lgSifil§»Sa)^&«^*<S«t^^^ 

^fco *f6«a(DHGFaeT*ffifflLfc*;^iccfey. m^s^(omsb<§mm\zs^\.x9mthUiRB=f'mMzjz?,7&m^ 
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IT5MJi&li5itH^Chepatocyte growth factor;HGF)5t'fe^<^-ffiV>;rcjei 

X^ta^tlti'^^'y':^^ ^Xh^ (Biochem.Biophys.Res.Commuii.122: 1450 ( 
1984); Proc. NatlAcad.Sci.USA 83: 6489 (1986); FEES Letters 22: 231 (1 
987); Nature 342: 440-443 (1989); Proc.NatlAcad.Sci. USA 87: 3200 (199 
l))o HGF{iy7;=<.5 ^>"P5«S.tJ^^^i^*5l5#®6^^*H^^"^fe9. 
f£mm^i3\,^XmS^^-M:tmJll^mm^^mm^^::.ttmhtlX\^^^ (Nature 
342: 440-443 (1989); Biochem.Biophy8.Res.Commun. 239: 639-644 (1997); 
J.Biochem.Tbkyo 119: 691-600 (1996))., ^ hK. mi^RXf^^-^-<^^'^i^^ 

\,^xi-±n^\z.i^i-f^^mj^mTM^mwi-^m.mti:m^xh^^t t>^bt^Tv^ 

5 (Exp.CeU Res. 196: 114-120 (1991) ; Proc.Natl.Acad.Sci.USA 90: 1937-1 
941 (1993); Gene Therapy 7: 417-427 (2000)) „ ^hi^. HGFftxn vivoK^ 

t^mi^Tb^i^^tlX^^^ (Symp.Soc.Exp.Biol.47 cell behavior 227-234 (1993); 
Proc.NatlAcad.Sci.USA 90: 1937-1941 (1993);Circulation 97: 381-390 (199 
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8))„ 

flj)l0(3): 330-339 (1992)) o HGF fcfcx.ti. ^SfelJl^-f J: 5 'feffi^*^^^^ 

^;{f V^JC^M^ 6-25010 -i-^^f^. 

mmm^^mmi^m^ 6-172207 ^<5^^)> 

;tf W^iiSUf^ffl^t^^JC^tiB^ 6-340546 -^4^^. 
Ji^^JI&ii5fi<Eii^J (#58^ 7-179356 #<2r^) . 

^mmmnmmmmM(<ii^m^ 7-258111 -^<^#). 

®J^ffPlJ^f&^^J(#@B¥ 10-167982 ^<^m.h 

't-nm.mmmnmmw- 11-246433 -^<^^. 
mmmmfhrnmrnm^ 8-295634 -^<5^^). 

llE?^3m?&^^J(i^M2P 10-279500 #<^^. 
*£3R^'L^i5^f&i^^J 11-1439 -^r^^) . 

mmm^mmmtrnt^mm mm 2002-87983 ^<^m.). 
mmmm'^m^mm^ 8-268906 
^'wmmimnmm^ 8-59502 
=i7-^'^:^miS:mMmm^ 7-300426 •§->^#). 

W +-mJ^^m?&8^3^J 7-138183 -^^^f^). 

mnmmmi^mm (#5B¥ 7-89869 -§-^^). 

:^ttW^^f&ie3^J 2001-516358 -§-<2i:#). 

m]SsL^mmmmmmmmm(wooo/o76i5 #). 

)^^?^f^i^^J(W098/32458 -§-). 
^^ffl^ffi^J(i|#M^ 5-213721 -^^Jkm). 
>Sit<k3ffi3N-(#M¥ 5-213733 
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^^mimmmm^ 5-279230 -i-^^x 

^immmi^m 2002-78482 #^^). 
m^mi^mmf^mmmm^ 9-87199 ^^^m. 
mmMf^mmmm^ io-3i6584 
^mmi^^f^^Miwm^ 10-310535 ^^#). 

^I&L'l4^S?-&^^J(WO96/32960 W). 

ms^mM • ^^tnmm^ 10-503923 ^^aWs 
mikmi^mM^^miw^^ 10-509951 ^<^m. 

7-41429 -^<2f^)> *5j;-0« 

i&jmm • ^—ifi^mmmnmrn^ 10-7586 -^{^m) 

y'/V'KM-r^ HGF CD^^TMi^M^«]fllRl^^<^lS-^^^*^J^^^'^^^^ 
(Circulation 97: 381-390 (1998))„ :L(DXo /j:«lJ^^7^/VT*<7)^M*fcf*»lMF^ 

HGF (7);t^JfeS-^;^^feS.tJ?S^*^^--^V^Tf«f£M^^s#&:i^TV^JfeV^o # 
IJI, HGF b-COfi^ffl^-*3V^T5aM^'^eofc:<Dfi. 
ttil::*5tt5^^^W<^M^t?*)5o HGF<^JfiL4'^^f*105>^®<. ^(Omm^ 

HGFS^m^fl5'^^f<^J:5^^:SiS-rs<7)^^^v^5«M^lft^^^n-CV^So 

JSE^-t^^ tTi^X^ ^ (Science 256: 808-813 (1992) ; Anal.Biochem. 162: 
156-159 (1987)) o S^^t^^^^^b JtT*#lcm^'^i(^>t*. jt^^^At^fc 
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•r^ in vivo jt'e^SA:*rife. fes v>}i uwj'V :^y'--i>^m^m.^^mAmmm 

^tUTV^^ (Science243:375-378(1989) ; Anal.NY Acad.Sci. 772: 126-139 

(i995))o m^. m:^m^m\^^xfffm. mm. ia-mm. >mRx:^m^^t^m^(Dm 

j^-^(D in vivo T'C>ite^«A>5S^5bU-CV>S (Gene Therapy T- 417-427 
(2000) ; Science 243: 375*378 (1989) ; Biocliem.Biophys.Res.Commun. 186: 
129-134(1992) ; Proc.Natl.Acad.Sci.USA 90: 8474-8478 (1993) ; Ain.J.Phy8iol. 
271 (Regulatory Integrative Comp. Pliysiol.40): R1212-R1220 (1996)) » 

- Srffi V jt-g^^ A^*3i5 $ H-C V N 5 (#m 2001-026185/#M 2001-286282)o 
-•fhX.^ ^(04'--jt'^^^^^tAi-S^^^-<fc«?> it«m> ^^*^M^^--o5t 

Jir^s >^m. mm. nm. ^m^. b y ^-^-^^^ p^pi^^t<7?m^. ^ 
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^<sxr(0 3o<Dmmk-^m^n?> m\M.nm^. mmmmm.w miinwrnmi 
.7^:7i^^^>';=^ffiiK. P54-55 (1992) ■,^n^^^m mmp^m^:ki^m ee 
m mskmw^^ 4»U4#iS> p28(i996))o 

mnMf^.mm^^fB:^mmm5im ct,mri 

^ftOf^^tf'^ -b#J 0:*:i^*x p231-239(1993))o IB5(7)— S r 
^<Dm^f>^iS.oX^^^tim^. fBlS^(O^I^^5^^^'So 
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P172-173 (i99D)o u-c. %m^(omM^m\^i^^^x. 

Jfco T V N 5 (M fflm> r#^W^(^5»^J ^ 40 #m 4 -^H 655-665 ^^#1^. 
(1996) ; l^lflig rmedicinajm 32 11 2261-2263 g^^l^. (1991)) o 
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(2) to^l^W;iSj3gj;KS-e*>?). (1) Ismof&I^^J^yJili^BS^Jo 

naked-DNAt;ia;-5ii:^^Aj&. t*iES#^ y -^-{^ J: ^^A^ 

(o\i^'rM^\^ii'oumm'X-r^it.^<^. (i) ~ (3) v^-r^^3^»>^^:lB«<^?^ 

(6) HGFa-^^F-^RffLSji^t-^Ai-SX^^-^tfx JiSjkWI^W<^?&ie*:^-t^ 

(7) misL^nm-bmmM'(:'h^. (6) iBm<^f&^^fc«^B&^o 

(8) HGFa-e^SrHVJ-^iV^a— •:^?fe{;i<J: "9 2~3 mnSfLtb^^i-^A-f-S - 

( 9 ) J!gjfiLWI^W<^f&S^J^:^-«'5^E&^J<^3m5tO:fe860 HGF 5tl5^<^^^o 

(10) miaMnm-hmm.mx^-h^ ^ ( 9 ) ?b^<^ hgf 5t^^^<^^ffio 

2|c^53t-43V>-C'l^ffl-r5 rHGFat^-^J ^i*> HGF(HGFi5'V/-?i5^«)^^m 
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-^m^mm^'f-^^'r. ^^i-e. mm^'f-tti. dna> rna. cdna. dirna 

m(Dm^^^^^i-o M.i^^^ia-i. HGF^^'-K-rScDNAf^. -C^J^fi Nature 
342: 440 (1989)^ #1^11 2777678 Biochem.Biophys.Res.Commun. 
163:967 (l989)^}C1B«$tt■CV^So HGF ^ = - cDNA O^SSa^UJ^W 

-^ilx-f^. Ifl)i> ejk^S^<^inRNA{::*fU-CRTPCR^^T5 HGF 
<DcDNA^i5^n-r.V^i-S^^:&SX'^5„ ^(D J: P ^fciJ^ n-^^-^f*. 
T'fcn«. m^i-i. Molecxdar Cloning ^ 2 m(Cold Spring Harbor Laboratory 

$ hi^. :^mm<D HGF cDNAS:tJ«>^/ DNA l^i^^^tb 

iMiB cDNA t^hviyi^=^'^\^ f^^#T-c^-^ :/ y :^-r^mm. 2) 
mmm^<b^s:^^iy^<^n'^='- k^si^^<^ 5 hgf (Dmm^^-r^^^^^-^ 

^f^itzii- t><D-CfcttJ^. ;^|c|gBJtc^3V^-C^^ $ti#S HGF3t^^^(^tS 
l#{c^^nSo i(r|Bl)S:tJ?2)©;^mf*«aj;ltS. PC 
R^fe (Current Protocols in Molecular Biology edit. Ausubel et al. (1987) p 
ubUsh. John Wiley & Sons. Section 6.1-6.4 ^fiS). ^ ^ 

>f i^?fe(Ctirrent Protocols in Molecular Biology edit. Ausubel et al. 
(1987) pubHsh John Wiley & Sons, Section 6.3-6.4 #RS)^<^;^^fet-^ ^? ^ 
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tVX. ^V>«. ^BNA tWmm^^-^-^V :^'r:5:tV =^^^1-^^^^^*^ 
y^^^^tVX.^ DNA t^^^^V Xt^mm^mmi-^ Z.t:d^X^^o 

^j^^^^i^3iy<D:^hV'^i^:^>'hfJ:^^t\.Xi^. mn rixSSC. STCi 

nm(Dmm^mifhn. x*)mv\,^^wt\.x\'i ro.sxssc. o.i%sds. 42'cj 

urn. ^?>^^:^bv^^#^b•r^i ro.ixssa o.i%sds. es-cj 

fli-i. :RtJ^:^n-^^#S. ^n-:/(D*$. S;^;^P^^(D^(Dm 

JiizEo J: 5 fi:y^4>^V ^^^-i^^ ^-^fe^fcfi PGR ^ ^^^tuS^^ 

Srit-f-o T5/mgB^J-^i^S@H3^J<^i^-14»*> KarlinandAltschul{^J:5r/V=f 
UXA BLAST(Proc.Natl.Acad.Sci.USA 90: 5873-5877 (X^mz.i^oX^^'r 
ib^tifiX^^o ^(0X71-=?^ XAt^:S<3v^T. BLASTN^BLASTX#<^:/n 
^7A;aS|B|g$nrVN5(Altschul et aL J.MoLBiol. 215: 403-410 (I990))o 
BLAST {C^<5# BLASTN J:oT^Sia^iJ^^t^-r^#^l-f*. ^<=7^-'^- 
t*^!l;tf^8core=100. wordlength^l2 ^-^So BLAST ic^^^ BLASTX 

\z.s:^xr ^ ymwm^m^'r^m^\^n,. y<7:^-i'-\-i-m^\-^ score=5o. 

wordleiigth=3 ir-TSoBLAST t Gapped BLAST iJ^Ti^^lrfflV^S^-^t-^^ 
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S (http7/www.ncbi.iilin.iiili.gov)o 
fcl*5c^HGF5t^^«r3fe^ bfc^^fei J; «9 - K ^ ^ ^-^-^^ K^^ HGF 

mmm^m^M^'f-f^^'^^^^'^^ ^±%t(i996) ; mmmm^M^^mA 
&^^imm^m. ^±^t(i997); B^iF^^^^f^m^^^mmB'f-f^mmmm^ 

A-t-S-^3&5"^^So 

Vy^^m. m/^;^f^;^WS^ffiv^fcDNA(^il:^^iA^fe^35S#^f 
fenSo mi^-<^it^^#Aifei:bT{ie7-r/v;^-:^>^-^»='-^i*^ 
y 7Ky-i.(intemal type Uposome)lJl J: Sit^^^Alfe. l^«^My ^^^^ 
(electrostatic type Uposome) lCj;§m^^^Afe. HVJ-y^y-Afe. 
MHVJ-y ;a?y-Aife(HVJ-AVE y 7Ky--^^?fe)x V-fe^i5'-in'^E'l45t^^#Alfe> 
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virus of Japan:HVJ)^trill^^-^^^><^-C-&5o ^^HVJ- U 4? y-AifeJi^J§5i€ 

^mA&m^M^mm.m. ^±%t(l997) ; J.Clm.Inve8t.93:i458-1464(l994); 

Am.J.Physiol.27l:R1212-1220(l996)^^^:f^b<^-<btbTV^S„ ^fcHVJ y 
jjfy_^^^{i^-{?!j^{iMolecidarMedicme 30:1440-1448(1993); ^^E^ 12: 
1822-1826(1994); W^M ' ' 42,1806-1813(l997)^tJ:fB^tO;^*fe-C' 
t) . 0* b < Circulation 92(Suppl.lD: 479-482(l995){Cl|B^(D;&-?fe:dS#{f h 

# 5 (#IS 2001-026185/ii#M 2001-286282) „ 

{is w ha C'-f/PP'.. h:ff^^/^^. =ix2-rt74/^^:^. z^^if^^jv:^. 
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JJVJtVXn. Hasan M.Ke) (J.General Virol. 78: 2813-2820 (1997)). ^fc 
fi. Yonemitsu Y. h (Nature Biotech. 18: 970-973 (2000))*^le:«t V mp^flX\^^ 

t UT« Z tt(ATCC J; t) A#^tE)^^^?* S:*:6«j};i{m<^ HVJ MM^ 

ATCCVR-907-^ATCCVR-105^)t5ffiV^6r ^^SX'^^o *fc. •J^^yV-J^oi 

Triton X-IOO. CHAPS. NP-40 ^;65^Jf e>ttS„ :L(DX^\:i\.Xmm^tltc^ 

pCAGGS(Genel08: 193-200(1991)) -^.pBK-CMV.pcDNAS.l. pZeoSV(^ 

frL\^V^^-<jvy^. Ty'/^^/i^:^. Tx/Ra#lJ7^>'t'^. z^^:^. 

>\fy^^4/i-y^. -fe:i/i5^-r ^4^^:^. SV40. :fe^^^5!m!>-f/v;^(HIV)^<^DNA 
>J7^ RNA (Pharmacol.Ther.80: 35-47 (1998) ; Front.Biosci. 

4: E26-33 (1999) ; J.Recep.Signal.Transduct.Res.l9: 673-686 #^) til S 6<) i: 1" 
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1994 <^ 4 20-45 H; >^TlJ^* 36(l): 23-48(1994); ^l^g^iifJ 

12(15):(1994); B^^^mm^^U S^^^f^^MBW^^- V K:/^' . • 
. ^^(1999))„ 2|c|§P^-C»i. in wVo^;6Si|#ls:^^l-V^ 
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10-158190 ^-^^m) ; ^mmmm^ 5-301824 ^^^m^)^ hgf ite^^# 

It. m^it. HayasM K.^(Gene Therapy 8: 1167-73 (200l))tJ: J: !9 ^^^tb^ 
m^M^m^IK^y'^^^^-^^^'^'^ (penumbra) ^m^^^^'^T:^ h — 
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<>bmTWjk. ^^jfiLflEIMS. to^tt^ai^. T/i-^^'/^-^-^-M^^^^^*^^ 



wo 03/103721 PCT/JP03/07004 

-1 6- 

<Dm(DmMititf^m^wcx'h «9 . ^Hj^it^ ed5o/ld5o t \.xm-r^ t i>^x 



m 2 pVAXI f^<^7 y b(6 RCifi 3 EE){-oV>-C(^ TTC ^■fe?:tTofc®)l^if«7) 
m 3 HGF b(6 ECcfi 3 pc)icioV^T(0 TTC ^fe<SrfTofc^J|^©f<^ 
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t: bHGFcDNA (2.2kb) pVAXl^^ ^—(DBamBI. NotI (Invitrogen) 

(Hvj) (.zw) t:^mm.ntn^wmm {99mj/cm^) -r 

^:z.tKX^^mmtVt^o ^t^l^Stt^hHVJ (15000 «^^W4(HAU)) t 

^ 4°C^C*5V^T 0.3%TritonX-100 ^MfPU. 15 ^re3i'i>5^SIUfCo -h?t 

:|r^*U SS4'Cl?15 55'P^^^i>bfc„ ±mSri^*U. y 

250~270g <D Wistar 7 y h Sr^^ n -fe 1^0^ (MA^ 4%. 1%-emit) 

-C pVAXI(400 M g)/HVJ-E(l5000HAU)(l00 /x D. 3)HGF S-^S^ ^ UT 
pVAXI-HGF(400 /x g)/HVJ-E(l5000HAU) (100 iit 1 ^ 26G tfSrffl V U 

ft»^b^l^^Slilfi^{^PolyL-lysme =^ -7^ ^ ^ tbfc 4-0 n ^/^^ 
21mm ^fAU. ^^^izMWim^v'J^^^^l^f^o ^©^^ k-T^^f ^-^5^^^?/ Kt^i' 
Tiil#IO{*:M{*^37'CHfl^}-^^^b. SWf^-CJfiLffi^iiJ^bfdo 1 ^PW^^T^ 

X#i¥<?5Jti{E(^ 1 13:*5V^T Neurological severity score (NSS) t VX^ Vtc)^ 
fro fco StadtView 5.0 J ^^ffl Mami-Whitny U test {;i<t t) ^ti-*Qi3S^tTo 
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p<0.05* 



*Mann-Whithy U test j; 9 ^Mi^m^m t (DH.^. 
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)tm^tcm l~3)„«SMO®||<Z)Jtii5<^fcife. Adobe Photoshop 5.0 ^^ffl 

w^-^mmm) mnmmm-><\oo (%)x-wm\^f^o •?:o^m^iii4i3i^i-o.@ 

J; . HGF it-^^c^^Al- <fc 5 HGF (DiiPJ^m V^ 5 > if UV^fle5«m 
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naked-DNA \^^hmMm>M. ^l.< ^ -^-^^ ^^A^fe 

0. Ji^jkWI^#dSjr^M-efo^^ i»^^9ffi^OHGF5t^^<^^ffi<. 
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